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New f luorine-contg. azetidinone derivs . - useful as 

intermediates to antibacterial f luorine-contg. carbapenem derivs. 

Patent Assignee: DAIICHI PHARM CO LTD (DAUC ) 
Number of Countries: 001 Number of Patents: 001 
Abstract (Basic) : JP 4266869 A 

F-contg. azetidinone derivs. of formula (I) (where Rl is H, 

OH-protecting groups; R2 is H, lower alkyl; R3 is H, COOH-protect ing gps . ) 

are new. 

USE/ADVANTAGE - The F-contg. prods, obtd. are useful as synthetic 
intermediates to carbapenem derivs. whose carbapenem skeleton possesses a 
side chain substd. with a F atom at 4 position of the skeleton. The 
F-contg. carbapenem derivs. have excellent antibacterial properties. 

In an example, a mixt . of 22mg (3S,4S) -3- (l'R) -1' - 
(tert . -butyldimethyl silyloxy) ethyl ) -4-(l' • -ethoxycarbonyl - 
1 ' • -f luoro-2 ' ' -hydroxyethyl) azet idin- 2 -one and 32mg Ph3P in 2 ml CC14 was 
refluxed for 16 hrs . The reaction mixt. was diluted with Et20 and worked 
up to give, from the organic layer, 191mg (3S, 4S) 3-3 ( (l'R) 
-1 ' - (tert . -butyldimethyl silyloxy) ethyl -4 (2 ' ■ -chloro-1 ' ' - 

ethoxycarbonyl - 1' ' - fluoroethyl) azet idin -2 -one (II). To a mixt. of 17mg 
(II) and 3mg 2 , 2 ' -azobisisobutyronitrile in 1ml anhydrous, C6H6 was added 
0.1ml n-Bu3SnH in 1ml anhydrous C6H6 under reflux:. Reflux was contained 
for 16 hrs. 1ml CC14 was added, followed by reflux for another hr . To the 
reaction mixt. were added 10% aq. NH3 and then Et20. The organic layer was 
washed with H20 and coned. The residue was - chromatographed on Si02 gel in 
5:1 hexane-EtOAc to elute 12.6mg ( 3S , 4S ) -3- ( (l'R) -1' 
(tert . -butyldimethyl silyloxy) ethyl) ) -4-1 ■ ' -ethoxycarbonyl - 1 1 ' - 
fluoroethyl) azet idin- 2 -one . 
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Title Terms: NEW; FLUORINE; CONTAIN; AZETIDINONE; DERIVATIVE; USEFUL; 

INTERMEDIATE; ANTIBACTERIAL; FLUORINE; CONTAIN; CARBA; PENEM; DERIVATIVE 
Derwent Class: B03 

International Patent Class (Main) : C07D-205/08 



.Vdwclient?dwcommand=^^ 



(Hon^iwjw (j v) (iv) Q m ^ f^p Q $g ( a ) a\)ttm\w^mmH 

t j Df j t'-4- 266869 

(r>i)int.(;!. rj rm&M&y f i rof^^r 

C 0 7 D 20;>/08 

7019 -1C CO 71) a)5/(W K 



(21) ,'IUGfi#fJ 

(22) |IIK0 



¥*£3*f-<1991) 2 H20F1 



(7l),4JKfiA 000002831 

if£jX«Ryr.^";iiKjt«fi-----rHi6»i3*i s& 



(54) [&m<DTM ^77*myV>Ri# 
(57) [EM 

mm 




—465— 



1 




u r 2 &*mw^£rz\$&m7)i>*)im$:MmL. r 
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[0 0 0 2] 
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LX^ft. 
[0 0 04] 
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U R* tt**iB^Sfctt«R7;W l JMIS**L, R 

[0 0 0 6] a I <Z)ft&*l:»W, Ri tt**®^* 

fi»7JPa^v*^#r:;i.»«> 2 - 3 tffcx^W-* 
2/%)l#-)\s&* 2, 2. 2-h«J>DDlfW+5/ 

2> [0 0 0 7] R z tt**H^*fettfiiR7;U*^*** 
#?-£#, Jl^T{ft»7^*;U»i:LTtt^5 t ;HS, X 

[0 0 0 8] -CORz (7)^Urc^MT«^^IH 

K R 2 ^7^;l/ST*^«^«C(D7if5 1 

30 7;Mr^S** 0 IB® fcfc* SH@£> 1> <Otm\Z & £ UK 
[0 0 0 9] R 3 tt**JH^-*>ttt*JV#*^*©« 

^ssffoft xk i * e 4 ofijawe u < i^k^m 

»7JU*^£». ^h+^m * h+yXfJ^(D 
Vi-f n©7^*;MB»t>«*R3W 1*6 6 T*^7iI/3 

40 XfJHitt, flxtf, (-) -8-7xX 
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^yyyyKMbtidi, 1$l:^n{;«^nf , til 
A«L D A^> n - U Jx%f<D7)lr* --)VGMWift 

IS, th'JOA^K + ^K, ±HJ^AXh*>-h\ 
h U 'Hya^+y h\ h^-v* UtFCO* U '7 

[0 0 14] S«liMttfhPtHD77>^)i- 
HTM - 7^t+'>r^y;>*M. 
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[ooi6] zomsbifoi^ifrmwnzmHL, 

> x & < / ) iffi u & <F> H Wft 6 1 1 -5 o 

[0 0 1 7] 3fcHCl<Z)|Bfy(*:<Z)XX7-JUfflS^S:<K^JU* 

30 [0 0 18] Z^?&M^&®mt7kt1£fU-rZ>t><DT 
)l<?r(D®M7 )lZl—)im, fh7tHD77>, 
[0 0 19] lIibtliUf7A, ^HJ^A, 77 U 
tttf <fc^. 'J ^A7-/1-t+y 

40 
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*^^^ii-0«*^liWro^ttT^T^-5. HPS, 
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[0 0 2 2] 5*c1*, t/XXfi^^>i^(D 
[0 0 2 3] mmtVX\t. tiJyX hUx^;i/7^ 

[o o 24j ®m\zm%LxhLtf.<tb&<. mm* w 

mfe\*Ui<\ ^>if>, FJHX +yl/> 

[0 0 2 5] KfcmY'&. »sns«*nu mwictt 

»"T & ££fc< *oiB5cE«t«ffl UTt> AH. 
[0 0 2 6] U HttW««««c«»b, #J;L 

tfn-^7>^A#ntFU Kir* Dffl3ffi-T* 

y-i T<i X - 7-fe h >ftfllT-r*lfi*rn«<kli. 
[0 0 2 7] *lc;:<&fc HD^y/fJ^PD^^ 

- ;v*x 7 >r > ^ira^riin^jl^ £ its £ £ \z 
<Dmzbm%mmt£nz£ftx<D>7uMt~eb&<. m 

[0 0 2 8] C^^OD^^W^^^l/^co^T 
***** «A»t feK^>if>*T, 2, 2' 
X^V^P-MJ^fipfcT. hU n-^WXXt H 

1t, ^*1t*^*X*U^hU7SF<K *MJ»> 
A5/7/#DtHU F£ttffl"r**ftTfc<fcH. 
[0 0 2 9] *JCj»S«K:J;D*«lR*Jlt#IB»CKW 

[0 0 3 0] 

[H360U1 (3s, 4S) -3-[(r R) - (g 40 

^/W7WD7D^-h3 0mg^fh7tFD7 
7>lml K&^LT, -ZSr^U^^A^-^^^ 
J^v7yH©lM-^*-tJ->*«0. 2 1ml»T 
U HflflET3 0#«#Lfco dd-v (3R, 4R) - 
4-7th+y>-3- [ (1* R) -1' - (HH» 

^jUv/^;i/vU;^^-» x^;H 7if^v>-2 

-t>5 2mg^fh7tHD77>lml«»Lfc 50 



«WM- 2 6 6 8 6 9 

£-7 8t:^6afiic*>«ffc±#$-a:fc, k*h«*^ 

*-*>-»§6x^ (7 : 3, v/v) ©»»<k0SE 

[0 0 3 1] [a] d-4 7. 7 0° (c = l. 02, 
^ao*;kk) 

IR;vmax (cm"', CHCls : 3 4 4 0, 1 
7 7 8, 1 7 5 5 

1 H-NMR ; <5 H (5 0 0MH z ; CDC 1 3 ) : 

0. 0 7 (6H, s) , 0. 

88 (9H, s) , 1. 06 (3H, d, J = 7. OH 
z) , 3. 29 (1H, m) , 3. 87 and 3. 
88 (each 3H, each s), 4. 25- 
4. 3 0 (1 H, m) , 4. - 4 1 (1 H, d d, J = 
2. Sand 22. 0Hz), 5. 85 (1H, br 
s) 

[0 0 3 2] 

[&1M2] (3S t 4 S) -3- [(1* R) -1' 

- CZlA2^±lkk]lJk^±l - 4 - ex 

vX^JI/7Jl/^nvD^-M. 0g$:fb7tFP7 
7>20ml \Z®#LT. -7 8«'Jf^AAW 

u mmmx2 o#m#vtz. or, 4r> -4-7 

■fch*->-3- [ (1 ' R) - 1 * — 
/^y'JW+y) X^;W 7tf^^>-2-^> 

1. 4 5g^fh7tKD77>20mll:j§gUcg 

^>*>T#R«, 5 X U!>A*«*, fift 

MiW (4:1) oj|»J:0BEOftdl. 74 g 

[0033] [fl] d 36. 14° (c = l. 3, 
#ppsfrjk£0 

(Found : M + -Me, 3 9 0. 1 7 1 6 C. i 
HzsNOeFSi requires m/z, 39 
0. 1 74 8) 

IR;vmax(cm- 1 ,KBr) : 1 7 72, 17 
4 0 

1 H-NMR : 6H (5 0 0MHz ; CDC 1 z : 0. 
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0 7 (6 11, s ) . 0. 8 8 (911, s ) . 1 . 0 7 

(3 1!, d, ; - 7. ft II ?.) . I . 3 2, 1 . 33 

( e a c h 3 11, c a e h t , each J — 7 . 

Ollz) . 3. 3 9(111, m) . -1. 2 6 4. 4 3 
((ill, m) . 8 9 (III, br s ) 
[ 0 0 3 4 ] 

[*Jfcfl»J3] (3S, 4 S) - 3 - [ ( 1 ' R) - T 

y a ( * h \- -> fj)l # "JD [ ( l " R, 3 " 
r , 4 s) - 8 - 7 )i - p / > 5? ; 3 r jm 
-1 ~>ij ){,#:-)),] ^ )yf-\L=f-v>- 2 

V x rJU / > -f- )l y )l :t n '7 n * 0 m g 
t (3 R, 4 R) - 4 -y-fc h + -> - 3 - L ( I ' R) 
-1' - WJ.Vk'7-T-)l?*-r-)li'*) )lj '-\ » x^J 
Jl ] r tf^"- •>* > - 2 - -t > 12. 5 m p, 'J *T r V A 
-/-^A -J : J Y-Q) 1 M 'v+U >ff??f&0. 1 in 1 CO 

ft #3 8. 6 nig 

[0 0 3 5] 1 1 1 - N M R : 6 II ( 5 0 0 M 1 1 z ; C D 
Ch) : 0. 0 7 (6 11. s) . 0. 8 6 (3 11, a? 
d, J — 7 . Ollz) . 0. 8 8 (OH, s ) , 1 . 0 
6 (3 11, d, J = V. Ollz), 1 . 2 6 (6 11, 
d, J - 7 . Ollz) , 3. 2 6 (111, rn) .3.8 

3 (3 11, s) , 4. 2 6 4. 3 1 (111, m) , 

4 , 4 3 (111, dd, J = 2 . Sand 22. OH 
z ) , 4 . 9 6 (111, d t . J — 4 . band 1 
2. Ollz) ,5.69(1 H, br s) , 

[0 0 3 6] 

t'*J6W4 3 _1_3JL 4 S) - 3 -• 1(1' R) : 1 ; 
li + y/j JM^Jl n)_ >f 

2 

^I'lfB, (3 S, 4 S) - 3 - [ (1 ' R) - 1 * - (ffc 
HR^y^^y'J^^-'/) X^A] -4-t:X 

(ih + y/j^i) y;u^-n^^;i/TWv>- 2 

-t>55 Omg^y-Jl/ 10ml tc^bfc^tt 
K*§ftftU^A-*fU05 5 6mg^5ml 

SJft£«i£a*t!8U ««i»t;:x-5MU3 Omli^clO 

m 1 x-7Jl/J8£&frlJ*$*^hU t >A* 40 

5ktLTt5fc (' H- NMR ; (5 11 (9 0MHz : CD 
C 1 3 ) : 0. 0 (6 11, s) , 0. 8 2 (9 11, 
s) , 3. 3 0 (1H, m) , 4. 15-4. 52 (4 
H, m), 6. 60 (111, br s) ) . ^fltettR 

mgHylvO. 5m 1 KRWS-tf, 3^13 5t 50 



ttNPM 2 6 6 869 

<V 

-'N-fD > (1:1) Jtettl'fc*#£t», f&fcli* 
Ilt4c*-i- h M '>A/K^*ff4c, fil*l«4<L+ h 'J Oy*/Kff?«tT 
ft # L frttff?«£W v y * > OAcra^jf: 
KflmfrW* U > 'J '/j Vil *:JMH* V v >y x 

i V P 7 h >/■? V i - I'fJ L it. /\-V ^ > - ftHft x-^n 
(4:1) «U0 2ffi(Oy)'^7Ui-V" (#J 2 : 
1 ) fDife£tt<hlTlltfJi|*2 2mg£M*fW>LTft 

to 

[0 0 3 7] Found : M 4 Me, 318. 153 
7, Ci < Ih 5 NO< FS i r c q 
u 1 r c s m/ z , 3 18. 1537 
I R ; v m a x (cm 1 , CHCh) : 3 4 0 5 , 
17 6 1 

1 11-NMR: 6 }] (5 0 0MHz ; CDC 1 j ) : 
0. 0 7 (6 11, s ) , 0. 8 5 (9 11, s ) , 1 . 1 
5 and 1 . 17 [311(2: 1 ) , each 
d. each J - 7. Ollz), 1 . 34 (311, 
t, J - 7. Ollz) , 3. 25 and 3.27 

[111 (1:2), each in) , 4. 0 6 4. 1 
4 (111, rn) , 4. 2 2 - 4. 3 6 (3 H, m) , 
4 . 9 0 - 4. 9 6 fill (: 2) , each dd, 
each J — 5 . 0 and 48. Ollz), 5. 
8 5 and 5 . 90 [111(2:1), e a c h 
b r s , Nil) 

[0 0 3 8] 

vamms] < 3 s , 4 s) 3 ; ( 1 ' r) 1 * 

- (^--i ^y-f-Ax^- ^Jlx 'JA- t^ /) XjgjU ] - 4 

- ( 1 -x \ " -y) M'P- 2 " 
-bF n^y x^_; 1/ ) T M^^>~ 2 - ^> 
Hfl^^XX-xA5 7 9mgH>i!> 10ml t5«trXhr 
•Jy>0. 13 6mOjgftWU ^n^5k?ft 

If 1 J MDU h* 0. 14 8ml ^^>if>5m 1 (C^M 
I^M^M FICM^ M^fg^^^T3K?rH f ]M 

ee rams u 8««is^dd^^>i om 1 \zmt#L 

0. 8 g^DD^>l Om 1 lC«*Ufc»MEt- 
^1 0%*Mft±hU^A***, ^x>g£*fgf&, 

ififiitifiiTMbt. fi-*»iiJH***«Eit-7^*^ 

^\^tf>-fi^^X^-;l/ (7 : 3) C0^5>=fcORfi < j#l2 0 

[0039] IR;vmx (cm"'. CHCh) : 
3 405, 3 3 50, 1760 

1 11-NMR ; fill (5 00MHz ; CDC h ) : 
0. 05 and 0. 06 (each 311, cac 
h s), 0. 88 (911, s), 1. 09 (311, 
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d, J=7Hz) , 1. 33 (3H, t, J=7. OH 
z) , 3. 0 1 (1 H, b r s) , 3. 3 3 (1 H, 
br s), 3. 90-4. 32 (6 H, m), 6. 3 
5 (1H, br s) , (Found :M ( -Me, 3 

4 8. 1 6 2 1. Ci s H* 7 NOs FS i requ 
ires m/ z , 3 4 8. 1 6 4 2). Zt>\Zl>M 
>-7±b> (4 : 1) Bffl«J:D5>*-;W*2 0 2m 

[0040] I R ; vma x (cm" 1 , CHC 
1 3 ) : 34 3 0, 3 4 0 0- 3 2 0 0, 1 7 6 0 10 
' H-NMR ; (5H (5 0 0MHz ; CDC 1 3 ) : 
0. 11 and 0. 12 (each 3 H, eac 
h s) , 0. 9 0 (9 H, s) , 1. 3 2 (3 H, 
d, J = 7 H z ) , 1. 62 (2H, br s) , 3. 
41 (1H, d, J = 7. 0Hz), 3. 74-3. 8 
7 (5H, m) , 4. 18 (1H, quintet, J 
= 7. 0Hz) , 6. 15 (1H, br s) , (F o 
und : M» -Me, 306. 1502. Ci 3 H 2 s 
NOiFSi requires m/z, 3 0 6. 1 

5 3 7) 20 
[0 04 1] 

[£JSM6] (3 S, 4S) — 3 — [ ( 1 ' R) — 1 ' 

- (^i^^y^f;k>'JJ^^y) -4 

- (2" -^PP-r -Xh^yWc^-r - 
?Jk^OX£jk) 7-tf^y>-2-^-> 

>3 2mg$I!glte$2mll:^U ^M16l^f 
BBUDSftaStUfc. K**&x— r^T»R«, *10% 

-»*X^ (5:1) ©«#«kt)lttttl 9. lmg 

[0042] IR;vmax (cm- 1 . CHC 1 * : 
341 0, 177 5, 1740 

1 H-NMR : <5H (5 0 0MHz ; CDC 1 3 : 0. 
1 1 (6 H, s) , 0. 8 9 (9 H, s) , 1. 1 5 



«WF4-2 6 6 8 6 9 

10 

(3H, d, J = 7Hz), 1. 34 (3H. t, J = 
7. 0Hz) , 3. 38 (1H, m) , 3. 60-4. 
45 (6H, m) , 6. 02 (1H, br s) , (F 
ound:M f -Me, 366. 1312. C 1 5 H 
MNO^ClFSirequire sm/z, 3 6. 
1 3 0 4). 

[0 0 4 3] 

[SlJfiflm (3S, 4S) -3- [ (V R) -1' 

- ($£»^y^^y'j;^y) X£jtj -4 

- (1" +lh^j^-r -7J^DX^ 

m^anfrl 7mgW2, 2' -TVMTsWt* 
p-MJ^ (AIBN) 3mg$rM7K / ^>if> 1 m ! II 
EnicHJ-n-y^xXk K'J HO. 1m 
1 £teM>tf> 1 m 1 ^«*bfc*»*HnJ»3i«T»I 
WTUfc. Ei68«4tl£ 1 6^mikD«a«^ EEfc^ 
m 1 m 1 £1)DA, Hfc 1 iWM&ltfELfc. 1 

Mfflt^777yj-^D7h^77>f- tCttLfc, ^ 

+tJ->-*»x^ (5 : 1) ©SKhfeDBHttl 2. 
6 m g LT»fc. 

[0044] IR;vmax (cm" 1 , CHC 
I3) : 34 20, 177 0, 1735 
1 H-NMR; <5H (500Hz :CDCh) :0. 
09 andO. 10 (each 3 H, each 
s) , 0. 9 0 (9H, s) , 1. 1 5 (3H, d, J 
= 7Hz) , 1. 33 (3H, t, J = 7. 0Hz), 

1. 62 (3H, d, J = 22. 0Hz), 3. 28 
(1H, m) , 4. 02 (1H, dd, J = 3. 0 a 

nd 15. 0Hz), 4. 2 2 -4. 2 5 (1 H, 
m) , 4. 27 (2H, q, J = 7. 0Hz) , 5. 9 
3 (1H, br s) 

(Found:M f -Me, 332. 1672. C« 5 
H2?NO<FSi requires m/z, 33 

2. 1 6 94). 
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